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Circulation through the Central American Seaway during the Miocene
, thus ~100 μg of cleaned teeth were processed in 41 order to produce at least 10 ng Nd for analysis. Cleaned teeth were dissolved in aqua regia and 42 then dried prior to a two step chemical separation to isolate Nd. Bulk rare earth elements (REEs) 43
were separated from the sample on a primary quartz column that uses Mitsubishi cation 44 exchange resin with HCl as the eluent (Scher and Martin, 2004) . Nd was further isolated using 45 quartz columns packed with Teflon beads coated with bis-ethylhexyl phosphoric acid and HCl as 46 the eluent. The total blank for this technique is 14 pg Nd. 47
Nd isotopic ratios were measured on a Nu Multi-Collector-Inductively Coupled Plasma-48
Mass Spectrometer (MC-ICP-MS) at the University of Florida. Dried samples were re-dissolved 49 with 0.3 ml of 2% optima HNO 3 , and then a portion of the sample was pipetted into a Teflon 50 sampling beaker and diluted 100 times using 2% optima HNO 3. Additional acid or sample was 51 then added as needed to achieve the ideal voltage of 2-6 volts for 143 Nd. Belshaw et al. (1998) 52 describe the instrument and the optimal operating conditions for the Nu-MC-ICP-MS. JNdi-1 53 standard was run between every 4 to 6 samples, depending on the number of analyses acquired. 54
All of the JNdi-1 values analyzed during one day were averaged and that value was normalized 55 to the long-term TIMS value of 0.512103±0.000014 (2σ). Individual sample runs were then 56 normalized by the same amount to correct for the daily variations in running conditions. A drift 57
